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KX 4300705 2. 3 R RAT, R 4300705 3.4k L35, KX 430070

WE PRI RE -1 - IR R SRR 20 K BRI SEA , T 2023 4F 3 A %8 2024 4F 1 7 76 W 1 17 97 18 A UK WL R
e s XoF 7 -G -UF i 372457 2 (rice-duck-crayfish integrated model, RDCI) FIFg -4 % /5 % 2 (rice-crayfish continuous
culture model, RCCC) K HEATHELLRAE , 4347 2 P 2U7E AN [R]HI (FRARI0T KRR 5 400 R -0 A 3] K A
ARSI A ) B K AR EAL I P AR b 22 5 . S5 SRR BRI, RDCTRR S Hr K I 38 S80RN pH (B AY 24F
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SRA B H A S EAL T A R I A 43 3 O 0.54~2.12,0.13~0.50,0.16~0.56 ,0.06~0.40 Al
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RCCC) & /Mg iF =58 1) F 21 X R 58 50 I H
T S K A B LE /N R R AR AR K RS
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944 %

F4) 72 A - IR Fib 7% 4 R A% 2K (rice-duck-crayfish inte-
grated model, RDCI) , JE i & (1) 1 it 33 4 Ml B B
2o BRI, AT KB A R 4E Bl A5 RRAE 1 S B b
WL T R AR HEAS L

H AT, 1% 5o K B PP J7 v 5 R B B R 748 B0k
LR A TG Y AR B0k X LU R4k BHEOK TR A I AS
SE MRS BOR M | T RO 25 6 DA 1% 38 2o 4 SR TR pR
BORIAS T A A, T SR b s 5T 2 P 9 R K T
SELR B AR I, A SE LA RCCC AN i8R
I (irrigation canal, 1C) 7K A&y X i, FF ¢ RDCI /K Jiit
FA) 5 1 W, A3 BT S 5 TS RDCTAN [] B 3 7K A B
A R B 22 AR RRAE , O RO 28 5 PR 1R 1E Al L
KIS, B e RDCLK 5 A BRI Bs S0 8%, h
B )RR R TR =
1 ¥MRER=E
1.1 REHH

TR Ml 5L T AL 4 W R T T v LA el R
WK AR R (29°59'N, 112°38'E ) o 1% 5L
T 2018 4F, & 1A FX 33 hm?, J& M P9 15245 DU+ 434~ ik
A/NRE H K )T 2 AR RS i e A SR L o
TE S (Bl 1 B oK T W I A5 TR 9 . B b T AR
Hb A SR A OB, AFF YRR 2 15~16 °CL AR REK
51 100~1 300 mm, /& “ XK AER” A 420 X 35K
1.2 REHEE

TR HEH PN AR AR 1Y 6 B RCCC A H Ay 356 FH
B Hoh 3 Bl iy RDCTIR G I, 55 38 RCCC Xt
HECFH, g Hfe F A TR 29 2k 4 000 m?, AHEE T % i
P, 3056 FE A 4 FE S5 S 0 WS 09 3 2 LB 3 5
T AR , 6 19 1E AR FH TG 51 5 A 60 70 A - 1
FH 100 em /&5 Y JE e 9 45 2 B RS , By kg 3k 3 (%]
1A) o JrA A DY JE 3414 98 2 m R 1 m B 3ATA), B
T N AT ST (R K 11 S SR A

Bl KA MRERIZEEB)
Fig.1 Experinment fields(A) and sample points(B)
1.3 ThxRERE
FR A G BR A9 A B 0 R X A 7 2R 1 5 oK
FF i He 7 45 B, of RDCI Y Az 7™ Fh 3% 45 38 43 1y 54

inpiip

3—6 JJE/N RIS ], 4 H B iR, 5—6 H
AT R . FRUF R R IR A 1650 kg/hm®,
& H KR 0.4~0.6 m, KR 1.9~2.3 m, KRR
SR T =TGN

6 H i fa)—7 A A2 K AR i 1,6 H P al Bk
IR, R AEER A 345 R B 14 cm X 30 cm, %
78 5~6 Bk, 4 BT M H 2 A& I8 450 kg/hm”
(N:P,0;:K,0=22:6:12),

7 A iRl —9 AW R AR 7R RS 15 d
FCA 20 H B3R EEHY , 180 H /hm?, 1 5 Fh i & 10
SR AR BEE R M) . 8K A 06: 00K 1y
AT A R ARE B, 316 35 2 48, 18: 00 YA , M 1
YR O iy A5 VRS P 5 iR, e AR AR 45 ),
NS R R 10% . 9 H AT, K e R AR RS
[GIET

9—10 H 27K iU, A S0 0 28 48 B R 2
10 A FAUCHEIKRE . A KR BN AT A2,
3 ) AE 53 BE AR I R BTG, YR 5~7 d, AR
Ji] FH T KA 445 0.1 mo

1MH—84E2 2 MAF S, 110 Ef) Bk
FEH B4R T H AR R BAH A KR 29 0.2 m,
IVRIRTRZ 1.7 mo B A T 1) e Jo) AR AR AR A5 e 1~
YRR, KM 244 7.5 kg/hm?,

RCCC () H 8] 4 P 5 RDCI 3 A —3 , (Hili T
X B AN TS | S 300N T R % B 0 5, 3 R S AR 40 /)
T R 9 B PR A AR O 1 763 kg/hm?. [AIRT, 7K
e AL U 7t IS g =, R Ay A B it FH 525 E 450
kg/hm?(N:P,0::K,0=22:6:12) ,7 J P ajE i R &
75 kg/hm* (5 N 46%) .

1.4 HmE*E

B2 2023 4F 3 H & 2024 4 2 A RDCI ) 14~
Az A A S R AEAS R N SE . o I AE FR
ERHI(3 A 4 A 5 H) UKRGIRE (6 A ), R -5 IeAE
W7 H 8 H) kAN (9 A ) Ak A 49 (11 A |
L) REEKFE . SR 9 BV RAE  FE s 55 T 5
SURIIRIE 4 65 (LB I 5 9 R AR A0 T 45 A H
st iy iy K DB . B 08:00—10: 00 #4757 %
FE L SRAERTIN KR, i ROK IR . K RER AL
R 2.5 LA HLBIE RIK &, RAFEHT 6 HERAE SRR E
Ve . FES A SARERIZOKIHT 0.1~0.2m) |
)2 OKTE /2 40) FO)Z CH TR/ I8 I 297 0.1~0.2
m) K AEIE 20 L (G RAE S5 KERAS 2 0.3 my, T HUER
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HZKEE) o AKEERSEGIRAT, BT LK TR R4k
2 I AE
1.5 KB EFE

I it A % XK 5T 43 A A (HQ 4300) P 22 7K
i (water temperature, WT) #%A (dissolved oxygen,
DO) FlpH, R4 500 mL &4 /K FE & 8 A (total
nitrogen, TN) | &L (total phosphorus, TP) Fl k2% 75
48 #& (chemical oxygen demand, CODy,,) ; % % 500
mL IR A K EERhE (FLAR 0.22 pm) J5 I 2 2 A (am-
monia nitrogen, NH, "-N) Fil fil§ 2 %& (nitrate nitrogen,
NO; -N) o KT8 b5 9l 22 J5 7% 2 B OK FE K W
W53 AF 512 (R TURRD ) o
1.6 HBESFITSHH

i Fi1 4% 1 Miicrosoft Excel 2019, IBM SPSS Sta-
tistics 25.0 & GraphPad 8 #1745 4is B 2 70 Hr AT
2 il B3R P IR I B X 3RO R Y B bR i 2
(mean+SD) . K E I 250471 (one-way ANO-
VA), LSD J3Hr i 6 46 15X 56 25 RS B2 LKA [) I
R PR 00 22 F 1, B P<<0.05 1 b 22 53 i 35 e A @
FRifE
1.7 BREME AN E

Dy 74, #%4# DO TN, TP NH, -N Al
CODy, fE A VEM I+, M @ X 74 U= {DO, TN,
TP,NH, -N,CODy, ! -

2T . AR GB 3838—2002(Hh /K H
BE BT ARE ) B RLRE oK BTN 8y 59, /) EEPE
Fv={1,0,I1,N,Vi,

3) B SR ek AR i IR G o 1 Y BR (B
(K1), e & KT 1R R e 8 SRR B p, T4
TR R p= (p1)) ocno

55 1 PRI o SR pREOH -

1 2,5,
P;l{(é‘,_j-l1‘,-)/(.8‘,;]-.1S,;,') s,,jgxlgs,‘ﬁl (1)
0 T, 85401
A5 11~ IV PR o it S pR BOK
TS0 XS,

s <ai=s,; (2)

Sl.jgx{gszﬂj+l

0
Pij (Iz'isi.jfl)/(si,jisz'.jfl)

(sijrr— )/ (g —s3))

55V HIREE T SRR s AR
0 2,81

Py — s,/ (s, —s,-1)  so,o<a<s,, (3)
1 X,

), o, RNV HE b ¢ 19 52 B e 0 5 2
Seg S s 3 RN B 1 SRR AR R NS j— 1)\

JH T BOKFSNPRIE(E

&1 KBUHNIRAE

Table I Water quality evaluation standard

mg/L
44 Grade DO TN TP NH,*N  COD,,
1 =75 <0.2 <0.02 <0.15 <2
Il =6.0 <0.5 <0.10 <0.50 <4
I} =5.0 <1.0 <.0.20 <1.00 <6
v =3.0 <15 <0.30 <1.50 <10
vV =2.0 <2.0 <0.40 <2.00 <15

DWBGES I AES ., DR L8011,
T R AN [ B A7 B R Y S e R AR X
K AAR B AR PR 1 M D S R A T I — A A B B A Ry
[0, 1] X E A% E . XFTF DO P 48 A BUE K A,
KA (D) X F TNUTP A b LLBUE /N AR
FH(4):

(20— Tin )/ (Ljoax — L) (4)
(L — T/ ( Zjnax — i) (5)
1y T R PERREAS 7 ()25 j 50 PRL 5 8 U — AL A )
TR EHL 5 20 i ~ T H B DRREFEAS H 55 5 30T R 1) e K
Fltse/MH
R 2 AR R B H,:
H=—S f g, (6)

Jiy PPERREA 1 55 j LR e o5 Lo A3, Hor =
1.2, . m; [.j:ri,j/z;:ori_j,%fw:O,ﬂlU Inf; /=0,
DA Rz A TR X

R 3 AT E S T AL w;:

1—H,
w}:n_z;lleJ (7)

o, (LA R 0~1.,3F Hl AR D) 0=

Tij

10
5)KBEPFHY o RO S R AEFE p= (p; ;) i AL
= (o) WAHIHIS R Ty E a5, A h

pPu Pls]
DPui t Dus

=(b1, b2y -+, b5) (8)
SR IS A8 2 i D) %o A 25 5 VPN 25 SR A 7
T IR & | BRI O IR DO R VAN R - B/
LI

B= W'P:(wl’ W2, -",Cl)r,)

Ii]
.

m

/(ZB,) (9)

j=

By (iﬂﬂf
j=1
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(9, b, F R PP X G j BoK AR RIS mg/L,5 A DO#A, 1 A DO# . RCCC 424F DO
JEBE b, AR [1,5]0 2 6,<158F KBl HYZRALIEREY 2.39~12.42 mg/ L, 4x4F fie i Al IR E
1255 1.5<h,<2.50F KR 112559 2.5<56,<<3.5 3B IAE 7 R L, HoK (K DO 4 4R 8 1L 3
I KR 25 2 3.5<<6,<<4. 50 KR IV 2552 5 RDCIEA—E, AR R E 2R . ML T

b =45 KBV 2. IC,RDCIAIRCCC DO &£ 9 H 22 4E1 1Y
T 1C, Hd RDCIFE 11 H 3 5 F 1C, 1 RCCC 7E
é:l: E =]
2 BRSO 9IHMI AR ERTIC,
21 KEEBHEFHETK RDCI 4 4F pH {19 22 A6 785 [ o 7.18~8.32,7 H

DWT.DO FpH{EM 254, WT DO MpHAE pH{EHMK,3 H pH i . RCCC 4x4F pH {H Ay A8
(4 J AE A2 AR 18 2 Br7s o RDCTLRCCC MNIC 44F RJE F Ry 7.31~8.17,7 H e ik, 11 A fie . MR T
WT 78 4k ¥ [ 43 9 A 3.23~33.50, 2.50~32.90,  IC, RDCI #l RCCC /K f& pH {7 7~8 H B E KT
3.75~32.65°C, =H WTH7E 6 HisfleF i, 1 H  1C, H =% pH{E K/Nx £ RDCI<<RCCC<IC; ifij

B 28 AP IR 769 A 111 A RDCI A RCCC /K4 pH 1) B & T
RDCI 4: 4F DO ) 722 1k 3§ |l 2 2.42~11.75 IC,
A B ¢
= RDCI mRCCC BIC = RDCI mRCCC BmIC = RDCI mRCCC mIC
AL E e
b5 % — k3 g
30 e _ 7l
P 2 i > 6
E 20 el Z s
z & 3 4
15 A |
|
10 2
5 & I
0 0 0
3 4 5 6 7 8 9 11 1 3 4 5 6 7 8 9 11 1 3 4 5 6 7 8 9 11 1
A4 Month H4r Month H4 Month

*F]7R P<<0.05, #+F 7R P<0.01, *++3%K 7R P<<0.001, T [, Comparison of data in the figure: * indicates P<<0.05, ** indicates P<<0.01,
#xk indicates P<Z0.001. The same as below.
B2 skikmiEEFHEhSEL
Fig.2 Dynamic changes of water physical factor

2)TN ARk . & 3A FrzR ,RDCIA4E TN HE/EH], RDCLAY TP & & W 3 % F RCCC,7 A fil 8
A AL Bl R 0.54~2.12 mg/L. Hp,3 A ((0.54+ A4 5IERCCCHY 1.46 fl12.124%. AT 1C,RDCI
0.21) mg/L) N 4ERHAR, M5 AE5 A ((1.2940.20)  MRCCCFESH .6 A1l A BEETIC,
mg/L) .8 A ((2.1240.21) mg/L) 1 11 A ((1.20+ 4) CODy, 28 4k . 4 &l 3C i /v, RDCI 4 4F
0.04) mg/L) H L3I . RCCC 24 TNMAEL  CODy,, MAR{LIE A 5.58~18.35 mg/L, A fk ka5
6 [N 0.49~1.46 mg/L, WE{E A A 43 9 B F TN—%., Hodb, 785 H ((13.87+4.65) mg/L) .7 A
S5HM4H ., 5RCCCHI,RDCI7EAE-IS IL/EH ( (18.35+£0.40) mg/L) 1 11 H ( (10.88+2.64)
TN R BFEE,7HMS A MERCCCH 1.81  mg/L) 3 IE(E,9 A ((5.58+1.32) mg/L)fEZE
23445 s M AE RPN SEAW (5 A 6 H 11 A . 2FHM. RCCC 24 CODy, A ALIE Bl 5.18~
1AM F RCCC, A& FIC,RDCIH TN & #7E  10.97 mg/L, #a#% 5 RDCI AL , 06 (5 A48 (5 20 1)
4H 6—8H K11 ARERTIC,RCCCMAESH 6 N5AMIA . X EA,RDCIH CODy, & & 1EH-
AMIHRERTIC, e 3 35 T RCCCL 7 H A8 A 435l & RCCC

3)TP Bk, Wl 3B s ,RDCI24E TP /9 1.78 Fl 2.10 f5 . #H% F IC, RDCI #1 RCCC
AFAEIE R 0.13~0.50 mg/L, &4 2 F A CODy, & B RFEARHMHRKFIC, HifEd H |
ot W EMAES MM T8 HMIA . Mtk 7H SAMIIHHAEEXER.
T, RCCC 44F TP A8 fk & /N, AR AL S5 Bl 4 0.13~0.23 5)NH, -N 24k . @& 3D fr s, RDCI 4= 4=
mg/L WEEMAE AT 5 A1 H . 2R NH, -N B 2L F 8 0.16~0.56 mg/L, 6Tt 5
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3‘2 sl =mRrDCI i
e Lo mRCCC .
1o S o€ 2y
. L - 3
38 3 -
\zg 1.2 § :5 13' sk
1.0 i
08 c g of
0.6 4+
0.4 :
02 2r
0.0 0.0 0

NH,"-N/(mg/L)

5

6 7 8
H4 Month

9 11 1

6 7 8
HA5 Month

6

7 8

NO; -N/(mg/L)

3 4 5 6 7 8 9 11 1

H45 Month
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Fig.3 Dynamic change

R B WEEAAE S BB T 7 A M 1L A . RCCC
A4F NH, T-N 2816 785 24 0.06~0.37 mg /L, Hi Ik fE
MAE S5 HM7H o AT RCCC,RDCIFE
FE-ME AR (7—8 H ) B3 & T RCCC, 7 H WK E A
RCCC 1Y 8.154% ; AEFR MR /KA IR 75 1A F1 i 44 I 10
it T RCCC., #H%: T IC, RDCI i NH, "N & & 1
T—8 AR H T AR TR AR

6) NO, -N Ay 2: 1k . a1l 3E ff 7R , RDCI 4 4F
NO; N 284k 3 [l 4 0.06~0.40 mg/1, f5 v {H Al e
RAES AT 7 HM4 H . NEBARE,
RDCT (7K 7 NO;~-N 5 Bi 5 3 Ji5 Uil 7 184 14 28 Ak
P BARME ,NO; NS EAEFRAF T, FF AR 4%
TG R A S E S |, KRR R I T 2 24 e,
Wil J 7 R G SV 1 K R A R 2R BRI, A 0
B %5 RS AT OK RS NO, NS X BE Ik,
RCCC 4= 4F NOy -N 1) 48 fk 75 [ 24 0.07~0.36
mg/L, 2k #a3#5 RDCI— 2, [ REAE 7 A A4 A ik
S AR S MR . 22 575 T, RCCC TE 7 J [
WOR S, B B KT RDCL, 5 IC kL, RDCI
FIRCCCAEFRIFANO, N &=L F IC, Horp 4 A Al
5 H 25k 8 E K.
2.2 RDCIKREMEEEEN

MR GB 3838—2002( H & 7K P15 it 1 A ) T
Ji& RDCT 7K BT PFAr , A [l B S 7K BOAsm £ 5 PFAfr 45
WK 2, F5HFRW, FRUFH BB 31/ 2.239 7+

s of water chemical factors
95 28 5 7 19 3.810, K BT AN 11 2ER% 4y IV 25 s /K A il 75 49
BB R 2 2.546, K BTk 28 (11 26 s A8 S 2R B
ThE AR AL N 4.054~4.643, K R FE A IV~ V 25
M5 85 1 5 By (5 PG 2 2,740, K B 42 o0 T 26 5 &
W1 BAAA M A ARGl 1.601~1.908, 1 H B & 44 fix
IR, KR R 112K

3 i i
3.1 FRUREAHI KR HFE

KRS RDCT 2 AR 2, H T 5
maFp R A A K R R R KSMEG i 2 52 i i
T 5T R 5 1 SRR AR O R, W K A
F AL R 7 IR 1 DG R R s R, 6 R B 45 2
AP AR PR HUK e 4 B R EH B, PSR B , RDCTK &
AL 32 R B o R AR A B AR R F
M), 52 300 5 X B B AR AR AR AIE . WT 2K = sh 2k
A 6 B B DR, /N e I A 3 AR K TR E R 20~
30 °C,WT ik 75 Califm T 35 CHy s &1 2h i & %2
fptzsl AR B ST o, RDCI AT RCCC F:EF 1 WT 78
15~25 “CP 8l , Ab F3E Bl . /N e o f 4 55 B 14
B Y pHAEAK T 6 B, AN AR B 38 TR HAET %
FrE e ARG b 2 Rl SRR pH BTN
BN 38 R IXC[R] , {H 37 0 J5 399 DR B R R A0 & S0P i
FEW 6 A A IS, pH A B #T %A . DO J& /N R iR
AR B R AR . AR ST R, N R AR E B SN
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Table 2 The results of fuzzy comprehensive evaluation
i1 H )8 Membership degree K TR,
B
Stages Months 1 I m v \ T Water quality grade
3 H Mar. 0.170 0.450 0.320 0.060 0.000 2.239 I
. ?%MFEH . 4 J1 Apr. 0.410 0.218 0.254 0.119 0.000 1.745 I
Crayfish farming
5 H May 0.104 0.099 0.244 0.293 0.260 3.810 N
174 ‘&;E/
AR 6 1 June 0.215 0.241 0.392 0.152 0.000 2.546 i
Rice regreening
R 2101 71 July 0.000 0.179 0.024 0.506 0.291 4.054 IV
Rice-duck co-cultivation g jj Ayg. 0.045 0.158 0.150 0.081 0.566 4.643 v
A
7J<'$a52“,”ﬂ;ﬁ 9 H Sep. 0.157 0.243 0.575 0.024 0.000 2.740 Il
Rice mature
fos ] 11 A Nov. 0.431 0.074 0.253 0.214 0.028 1.908 I
Overwintering 1 H Jan. 0.415 0.324 0.184 0.077 0.000 1.601 I

0.061 mg/L, 4 /K& DO KT 1.5 mg/L i} Al 4 % H
IE A ABFSE T, RDCI I RCCC 33 874 1
DO # ARG WM % 2.42 mg/L. R ZME & T
ANJEHRE B B IR A PR BT 23 B B
JRUBS S A5 T A 2 L IC H DO 7R 3R IR 5 W T
Pt R 40, RO AR DO FREM EH T,
AR KA R A KB SRR . DB IR IR A
WA MUY 3 B AR AR ST b B N e
R 258 19 74T, RDCI Fl RCCC 7K & TN 1 CODy,,
TR EET S, AFRE DR BSE S T, XS
/N MR A S 1 T SR U R S R AR OG . []
I, K AR NH, " -N & i th i 5 77 8 E R2 i 4 . /K
AR NO; -N B NH, " -N £ f A AE FH #% 40 ok, 7748
JE I WT b AR 2 240 B A AR AR, 6 1 5 3 NOy -
N & BN

Fef A 7 2 7K s A HE IR AT DG i A
RDCI A RCCC % 4t 77 WF #1285 o 1 R /K HEJlC i o LE
A 4E BHEK R 60% ). 2T GB 3838—2002
CCHb 22 7K PR 858 5 2 B 7 ) 118 7K RS 25 6 PE A B
RDCI F& 1 5 #A 7K B 55 4k 2 IV brifis, 2 TN TP
1 CODy, & B AT 4 SC/T 9101—2007 ¢ % /K 1t 3
TG K HERCEE R ) T Zehn i (TN<3.0 mg/L . TP<<
0.5 mg/L Ml CODy,<<15 mg/L) , H. TN #1 CODy,,
i 5 A IC K BTG 2 22 R, 3R I LT A R
KK A # . 5 RCCC M [, RDCI # 35 iF J&
Y89 K B B4, TN, TP NH, -N A1 NO, -N
SR MM 11.1% .6.1% . 14.4% F117.4% ., X
F R W T RDCY 8 o 15 5 A= 9 98 2 06k 20 /N e R

CHEHRT, BERI T REREEED . fE3%
IR 30K v 35 0F 1 S, RDCT RE RS 22 il 1) R ]
g Rk = /DR NN T X (A N =P R 1
FRE
3.2 THIEHRKRTUFE

RDCI 4 7K 7 Ff A s 300 ) 20 S 7K AR 3 30 A -
FAES A O ALK R B 3 B B K B T 2 A 3R
T R s A K B 2 3k B T AR i L 3X 5 7K R xR
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Characteristics of annual changes in water physicochemical
factors and fuzzy comprehensive evaluation of water quality
in rice-duck-crayfish integrated model

XU Zhiwei',HOU Yingxia"?, GU Zemao"*

1.College of Fisheries/ Shuangshui Shuanglii Institute/ Ministry of Education Engineering
Research Center of Green Development for Conventional Aquatic Biological Industry in the
Yangtze River Economic Belt, Huazhong Agricultural University, Wuhan 430070, China;
2.Hubei Provincial Department of Agriculture and Rural Affairs, Wuhan 430070, China

3.Hubei Hongshan Laboratory, Huazhong Agricultural University, Wuhan 430070, China

Abstract The effects of the rice-duck-crayfish integrated model (RDCI) on the water quality , contin-
uous sampling and testing of water in RDCI, rice-crayfish continuous culture model (RCCC) were studied
at the Shuangshui Shuanglii Research Base in Xingou Town, Jianli City from March 2023 to January 2024.
The differences in the changes of water physicochemical factors during different stages including crayfish
farming stage, rice regreening stage, rice-duck co-cultivation stage, rice mature stage, and overwintering
stage for the two models were analyzed. The results showed that the range of annual variation in water tem-
perature , dissolved oxygen, and pH in RDCI was 3.23-33.50 ‘C, 2.42-11.75 mg/1., and 7.18-8.32, basically
consistent with that in RCCC. The range of annual variation in the content of total nitrogen, total phospho-
rus , ammonia nitrogen , nitrate nitrogen, and CODyy, in RDCI was 0.54-2.12 mg/1., 0.13-0.50 mg/L, 0.16-
0.56 mg/L., 0.06-0.40 mg/L., and 5.58-18.35 mg/L., having an overall trend of first increasing and then de-
creasing and a peak value at the stage of rice-duck co-culture. The content of TN, TP, NH," -N, and NO; -
N in the water of RDCI at the late stage of crayfish farming decreased by 11.1%, 6.1%, 14.4%, and
17.4% , compared with that of RCCC.The indexes mentioned above in RDCI at the stage of rice-duck coex-
istence increased from 81% to 135%,46% to 113% ,55% to 715% ,and 137% to 166% , respectively. The
water quality of RDCI met the class [l standard during the initial crayfish farming, rice regreening, rice ma-
turity , and overwintering stages, met the class [V standard during the later crayfish farming stage , and met
the class V standards during the rice-duck co-culture stage according to the comprehensive fuzzy evaluation
of water quality based on the “Environmental Quality Standards for Surface Water” (GB 3838—2002) .1t
is indicated that RDCI reduces the surplus of water nutrients at the late stage of crayfish farming and replen-
ishes the nutrient deficiency in the water at the stage of rice-duck co-cultivation to provide a better water en-
vironment compared with RCCC.

Keywords rice-duck-crayfish integrated model (RDCI) ; rice-crayfish continuous culture model
(RCCC) ; physicochemical factors of water; fuzzy comprehensive evaluation of water quality
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